Poster Sessions C250 pressure-cell was loaded into a helium flow cryostate.
MS05.P32
Acta Cryst. (2011) A67, C250 [2] . It is known that the physicochemical properties of the ILs can be tailored by the selection of both cation and anion components, but the origins of their unique behavior are still relatively poorly understood [3] . Previous studies demonstrate that a correlation exists between the structure of the ILs in the solid and liquid states. Therefore the elucidation of the crystal structures of these compounds would provide a strong basis from which the ILs properties can be further rationalized. ILs display very complicated thermal and crystallization behavior, such as supercooling and glass formation, pre-melting or solid-solid phase transitions [4] . Usually, ILs thermal behavior studies have been performed by differential scanning calorimetry but, to our knowledge, no thermodiffraction studies have been reported yet.
Magnetic ionic liquids 1-ethyl-and 1-butyl-3-methylimidazolium tetrachloroferrate(III). Crystallization monitored by powder x-ray thermodiffraction
One of the most prominent cation-type is the N-N'-dialkylimidazolium. Their counterion may range from a simple halide to more sophisticated anions. We have investigated the thermal behavior of the magnetic room temperature ionic liquids (MRTIL) 1-ethyl-3-methylimidazolium tetrachloroferrate(III), EMIM [FeCl 4 ], and 1-butyl-3-methylimidazolium tetrachloroferrate(III), BMIM [FeCl 4 ], by using X-ray powder thermodiffraction and differential scanning calorimetry. EMIM [FeCl 4 ] displays thermal polymorphism and exhibits reversible and irreversible solid-solid crystalline transitions with the formation of metastable phases. On the other side, for BMIM [FeCl 4 ] homogeneous crystallization from the melt is inhibited and glass formation occurs on cooling. This amorphous solid crystallizes below room temperature by devitrification on heating from the cooled glassy state. Both systems show a very complex behavior with formation of metastable phases depending on the materials thermal histories.
Acknowledgements: Spanish MICINN (MAT2006-01997, MAT2010-15094, MAT2008-06452-C04, and CSD2006-015, Consolider Ingenio 2010, "Factoría de Cristalización") financial support and FEDER funding is acknowledged. Oak Ridge National Laboratory, Oak Ridge (USA). E-mail: goutdj@ornl.gov Fuel cells convert chemical energy directly to electrical energy cleanly and efficiently. A crucial part of a fuel cell is the electrolyte, a material that conducts ions. On the way towards practicable solutions, one of the biggest problems at the moment is the lack of stable and effective ionic conductor at the desired intermediate temperature range (100-600°C). Solid oxide proton conductors present many advantages compared to the other candidates as they offer higher efficiency than conventional oxygen ion materials.
Novel oxide structures such as La 1-x Ba 1+x GaO 4-2/x containing tetrahedral units and high proton and oxide ion conductivities have been shown to be potential candidates at intermediate temperatures ionic conductors [2, 3] . Proton conductivity dominates in wet atmospheres below 700 °C, giving rise to as high protonic conductivity as 10 -4 S cm -1 at 500°C [3, 4] . In these systems water can be incorporated into the structure as protonic defects from humid atmospheres. However, despite the importance of proton conduction for energy applications, our understanding of the complex mechanisms driving the proton transport is still not well understood [1] .
High-resolution neutron powder diffration as well as quasielastic measurements will be presented to highlight our knowledge of the migration/diffusion of protons into the material and therefore understand the dynamic of the phenomenon.
